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1 INTRODUCTION

1.1 Background

In July of 2018, the Chicago Metropolitan Agency for Planning (CMAP) retained the services of
Gorrondona and Associates, Inc. (G&AI) to assess the current condition of the Village of Riverdale’s
roadway pavements and determine upcoming maintenance and rehabilitation (M&R) needs.

The project included the following major tasks:

1. Implementing a pavement management system to facilitate more proactive management of
the Village’s roadway network,

2. Performing a comprehensive, semi-automated pavement condition survey of the Village’s
roadways to assess existing conditions, and

3. Evaluating multi-year pavement M&R funding scenarios to estimate their impact on the
overall condition of the Village’s roadway pavement network.

The Village’s roadway network is comprised of approximately 33 centerline miles of asphalt-surfaced
pavements.

1.2 Project scope and objectives

The scope of the CMAP-funded project included only those roads managed and maintained by the
Village. The primary objectives of this project are to implement a pavement management system, perform
a network-level pavement condition survey, and estimate future pavement M&R needs. The project will
provide the Village with a better understanding of the current condition of its roadway network and the
estimated future maintenance costs. Moving forward, the pavement management system will continue to
serve as a repository for pavement condition data and M&R records.

1.3 Project approach
To successfully accomplish the objectives of this project, G&AI performed the following tasks:

1. Pavement management system implementation — Developed an inventory of the Village’s
roadway pavements and implemented the PAVER pavement management system

2. Pavement Condition Index (PCI) inspection — Performed a network-level Pavement Condition
Index (PCI) inspection of the Village’s roadway pavements. (The pavement condition survey was
performed during the week of 12 November 2018.)

3. Roadway pavement M&R funding analyses — Performed several five-year funding analyses using
PAVER to estimate the Village’s future pavement M&R funding needs

These tasks and their outcomes are described in Sections 2-5.
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1.4 Pavement management overview

The use of a pavement management system is intended to provide municipal agencies with a systematic
process for cost-effectively managing their pavement network, which may include roadways, parking lots,
and alleys. The American Public Works Association (APWA) defines pavement management in the
following way (1993):

Pavement management is a systematic method for routinely collecting, storing, and retrieving the
kind of decision-making information needed to make maximum use of limited maintenance (and
construction) dollars.

Combined with local knowledge and practical judgment, the recommendations from a pavement
management system may be used to help make better roadway M&R decisions.

At the core of a pavement management system is the method for assessing pavement condition. The most
widely used method for assessing pavement condition is the Pavement Condition Index (PCI), which is an
industry standard defined in ASTM D6433. The PCI method outlines a process for more objectively
assessing the condition of a pavement based on visual observations and measurements that take place
during a field inspection. These observations and measurements are then distilled into a PCI value that
ranges between 0 and 100. A PCI value of 0 indicates a failed pavement, and a PCI value of 100 indicates
a pavement in excellent condition.

PCI values help determine the level of M&R needed to cost-effectively maintain or rehabilitate the
pavement. When a pavement is in good condition, preventive maintenance can be applied to extend the
life of the pavement. However, once a pavement falls below a pre-defined critical condition, preventive
maintenance is no longer cost effective, and more significant and costly rehabilitation strategies should be
considered.

The “Critical PCI” value for a pavement is the PCI value below which cost-effective preventive
maintenance is no longer a viable option, and more significant rehabilitation and sometimes
reconstruction. As shown in Figure 1, the primary objective of pavement management is to preserve
pavements in good condition above the Critical PCI value rather than wait for them to deteriorate below
the Critical PCI value, resulting in the need for significant rehabilitation or reconstruction.

Page 3



2018 “State of the Streets” Report July 5, 2019

100
90
80
70
60
50
40
30
20

Pavement Condition Index (PCI)

10

Preventive M&R - Less costly

Critical PCI - Acceleration of deterioration

Major M&R - More costly

Pavement Age

Figure 1. Correct timing of preventive and major M&R relative to the Critical PCI.

When the appropriate preventive maintenance treatments (e.g., crack sealing, seal coats, patching, etc.)
are undertaken at the correct times during a pavement’s service life, these relatively inexpensive
preventive M&R treatments can extend the service life of the pavement, as shown in Figure 2.
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— Crack sealing / Surface treatment - §
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Mill and overlay with patching - $$$
= Reconstruction - $$$$

Pavement Age

Figure 2. Increasing price and decreasing benefit of M&R.

As pavement management concepts have gained traction, computer-based pavement management systems
have been developed to assist agencies in more optimally managing their pavements. Pavement
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management systems currently rely on a detailed pavement inventory, triennial pavement condition
assessments, pavement performance modeling, and sophisticated analysis tools that can forecast future
pavement condition and estimate future M&R needs and costs.

1.5 Incorporating pavement preservation strategies

The use of preventive maintenance (PM) early in the life of a pavement, before any significant
deterioration, has been demonstrated to be a cost-effective way to extend the pavement’s service life. In
the Federal Highway Administration (FHWA) publication, “Pavement Preservation, A Road Map to the
Future,” PM is defined as “the planned strategy of cost-effective treatments to an existing roadway system
and its appurtenances that preserves the system, retards future deterioration, and maintains or improves
the functional condition of the system (without significantly increasing the structural capacity)”. FHWA
adds that “PM is typically applied to pavements in good condition having significant remaining service
life. As a major component of pavement preservation, PM is a strategy of extending the service life by
applying cost-effective treatments to the surface or near-surface of structurally sound pavements.”

The following PM treatments have been demonstrated to be effective, when applied at the right time
during a pavement’s service life.

*  Crack sealing, crack filling and joint sealing of flexible and rigid pavements
» Patching and edge repairs

*  Chip seals

= Fogseals

= Slurry seals

*  Micro-surfacing

= Thin “functional” and “maintenance” overlay projects

= Ultra-thin, hot-mixed, bonded overlay projects

A goal of this project is to strongly encourage municipalities within the CMAP region to incorporate PM
into their pavement management toolbox. Based on initial observations made during the CMAP pilot
project, it is evident that municipalities have attempted to incorporate PM activities — with varying levels
of success — into their pavement management programs.

The most common PM activities used within the CMAP region include: crack sealing, crack filling,
patching, edge repairs, and micro-surfacing. However, these PM activities do not appear to be uniformly
applied within agencies. Too frequently these activities are applied as “stop-gap” treatments rather than
preservation activities. PM strategies should be applied to pavements that are in relatively good condition,
and the activities should be planned and applied systematically following either the resurfacing or
reconstruction of a pavement.

Municipality-specific recommendations are provided in section 5 of this report and pavements that are
candidates for PM activities are provided in the Appendix. The following FHWA website provides
additional information for pavement preservation: https://www.thwa.dot.gov/pavement/preservation/.
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1.6 Benefits and costs of implementing a pavement management system

Pavement management systems provide:

= A centralized location for storing pavement condition and inventory data, including construction,
maintenance, and rehabilitation records.
= Decision-making support tools for:
o Evaluating maintenance and rehabilitation alternatives,
o Analyzing the consequences of alternative funding levels on pavement conditions, and
o Improved scheduling and coordination of M&R projects and other infrastructure projects.
» Reporting tools for distilling complex data and justifying funding needs to elected officials.

The benefits of implementing a pavement management system improve over time as more data are
entered into the system. The costs associated with implementing a pavement management system include:

= Pavement inventory data collection and routine updates (typ. annually);

=  Routine pavement condition data collection (typ. 1/3 agency’s network per year);
= Performing pavement analyses and developing reports (typ. annual updates);

= Software acquisition, installation, system maintenance, and updates; and

= Staff training.

To ensure the success of a pavement management systems, agencies should develop a plan for staffing,
maintaining, and funding the system appropriately.
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2 PAVEMENT MANAGEMENT SYSTEM IMPLEMENTATION

21 Objective

The objective of this task was to implement a pavement management
system for the Village’s roadway pavements. G&AI implemented the
PAVER Pavement Management System, which is developed and
continually updated by the US Army Corps of Engineers.

This task required: 1) developing an inventory of the Village’s roadway
pavements, 2) collecting current pavement condition data, and 3)
customizing PAVER’s analysis modules to reflect the Village’s
existing maintenance and rehabilitation (M&R) policies. PAVER" 7

Pavement Management System

©US ARMY CORPS OF ENGINEERS

2.2 PAVER pavement management system overview

The PAVER pavement management system helps agencies determine when, where, and what level of
pavement M&R is required and approximately how much it will cost. The system provides a suite of
pavement management software tools that assist agencies in: 1) developing and organizing their pavement
inventory, 2) assessing the current condition of their pavements, 3) developing models to predict future
pavement conditions, 4) reporting on past and future pavement performance, 5) developing scenarios for
M&R based on either funding or pavement condition goals, and 6) planning M&R projects. PAVER
modules include:

= Inventory = Condition analysis
= M&R history = M&R planning
= Inspection = Project planning

=  Prediction modeling Reporting

A brief description of these modules is presented in the following sections.

2.2.1 Inventory and M&R history modules

The PAVER Inventory and M&R History modules are based on a hierarchical structure composed of
networks, branches, and sections, with “section” being the smallest actively managed pavement area (e.g.
street block). This structure allows users to easily organize their inventory and historical M&R data while
providing a simple and efficient way for rolling-up data to higher levels of the pavement hierarchy.

2.2.2 Inspection module

PAVER uses the Pavement Condition Index (PCI) per ASTM D6433 as the primary measure of pavement
condition. The PCI method is described in Section 3. The Inspection module enables agencies to store raw
pavement condition survey data and then calculate PCI values.
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2.2.3 Prediction modeling module

The Prediction Modeling module in PAVER groups pavements of similar construction that are subjected
to similar traffic, weather, and any other factors affecting pavement performance. Historical pavement
condition data are used to build models that can be used to predict future pavement performance. If
historical pavement data are not available, PAVER provides default pavement prediction curves and
allows the user to develop custom prediction curves.

2.2.4 Condition analysis module

The Condition Analysis module allows agencies to view the condition of the entire pavement network or
any specified subset of the network over time. The module reports past conditions based on interpolated
values between historical condition data, and it reports projected conditions based on prediction models.

2.2.5 M&R planning module

The PAVER M&R Planning module is a sophisticated, flexible tool for multi-year, network-level and
project-level M&R planning, scheduling, and funding. The M&R Planning module can determine the
consequence of a predetermined funding level on pavement condition and the resulting backlog of major
work and is also able to determine funding requirements to meet specific management objectives. These
capabilities enable agencies to develop optimal M&R programs given available resources and justify
optimal M&R funding needs.

2.2.6 Reporting module

Each module of PAVER can generate reports that assist the user in analyzing and interpreting data.
PAVER also comes equipped with several “canned” reports, which include:

= QIS reports — Internal/external reporting of inventory and condition data

=  Summary Charts — Simple graphs and data tables of inventory and inspection data
= Inspection Reports — Summary of collected pavement condition data

=  Work History — Summary of historical maintenance, repair, and rehabilitation data
= Branch Listing — Summary of overall pavement inventory data

=  Branch Condition — Summary of overall pavement condition data

= Section Condition — Summary of individual section data

PAVER can generate “user-defined” reports, which can be tailored to meet the agency’s specific
reporting needs. PAVER user-defined reports enable the user to extract any data stored in the system and
export it to either a spreadsheet or a text file.

2.3 PAVER database development

The first step in the PAVER implementation was to divide the Village’s roadways into pavement
sections. Each section typically represents a single “block™ of pavement (i.e., intersection to intersection).
Pavement sections may be thought of as homogenous areas of pavement to which Major M&R (e.g.,
resurfacing and reconstruction) would be applied. The Village’s existing Geographical Information
System (GIS) provided served as the foundation for the PAVER section definitions, and G&AI defined
393 pavement sections throughout the Village. Private roads within the Village are included in the
database but were excluded from the analyses.

2.4 PAVER database customization

Following completion of the PAVER database update, G&AI customized PAVER’s system tables, which
provide the foundation for all PAVER analyses. The system tables include M&R policies, estimated

Page 8



2018 “State of the Streets” Report July 5, 2019

M&R unit costs by pavement condition, and M&R priorities. The system tables were established to
reflect the Village’s M&R practices, priorities, and funding levels. G&AI also established pavement
condition prediction models using both the Village's historical pavement construction data and the results
of the PCl inspection.

2.5 Summary

The Village’s PAVER database was updated to include relevant data pertaining to the Village’s roadway
pavement network. The PAVER software was customized to reflect the Village’s existing and planned
pavement management policies. The suite of tools provided by PAVER will enable the Village to more
effectively manage its roadway pavement network.
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143rd St. Major M&R
Between Eggleston Ave.
and Stewart Ave. 53 Localized structural
patching +
Last resurfacing cold mill and overlay or
date unknown reconstruction
Eggleston Ave. Major M&R
Between 143" St. and
144" St. 43 Localized structural
patching +
Last resurfacing cold mill and overlay or
date unknown reconstruction
Eggleston Ave. Major M&R
Between 137" St. and
137" PI. 29 Localized structural
. patching +
Last resurfacing cold mill and overlay or
date unknown reconstruction
South Lowe Ave.
Between 144" St. and .
145 St Major M&R
26
Last resurfacing Reconstruction
date unknown
Highlawn Ave.
Between 141*' St. and .
T4y Major M&R
20
Reconstruction

Last resurfacing
date unknown
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Village of Riverdale, Illinois
145% St
Halsted St. and .
Emerald Ave. 1 Major M&R
Last resurfacing Reconstruction
date unknown

Figure 6. Pavement conditions observed during PCI inspection.

A distress observed on some of the Village’s pavements was unsealed paving lane cracking, as shown in
Figure 7. The impact of this distress on PCI values can be significant if the cracking progresses into
alligator cracking, and full-depth patching is required to fix this distress. By sealing and routinely re-
sealing paving lane seams immediately following paving, this type of deterioration may be prevented.

W. 1427 St
Between Emerald Ave.
and S. Union Ave.

Last resurfacing
date unknown

Location + History

55

Recommended M&R

Activity (Typical)

Major M&R

Localized structural
patching +
cold mill and overlay

Figure 7. Failure partially initiating along unsealed paving lane joint.
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4 MAINTENANCE AND REHABILITATION FUNDING ANALYSES

41 Objective

The Maintenance and Rehabilitation (M&R) Planning module in PAVER provides recommendations for
when and where M&R activities are needed and approximately how much they will cost. M&R plans may
be developed either by assuming an annual funding level or by specifying a desired pavement condition.
Based on either an inputted annual funding level or a desired condition, PAVER will output an
economically viable work plan. The following five-year M&R funding analyses were performed on the
Village’s pavements:

* Determine effect of funding level of $250K/YR

* Determine funding needed to stabilize the current network average condition of 50: $960K/YR
* Determine funding needed to improve the network average condition to 55: $1.9M/YR

» Determine funding needed to eliminate the Major M&R backlog: $4.1M/YR

= Determine the effect of the worst-case funding scenario of no Major M&R: $0/YR

Note: These scenarios consider funding for Major M&R (i.e., resurfacing and reconstruction). These
scenarios do not include funding for routine maintenance such as pothole filling.

4.2 Assumptions

The M&R funding analyses were based on the data stored in the Village’s PAVER database, unit cost
data provided by the Village for each pavement type, and the Village’s existing Major M&R policies
were used in the analyses. An inflation rate of 3% was used for all analyses.

Pavement deterioration curves were developed based on existing pavement age and collected condition
data. The critical PCI value was set to 55 for all roadways. The critical PCI value represents the condition
at or below which Major M&R is recommended.

4.3 Results

Figure 8 illustrates the estimated five-year change in pavement condition resulting from the analyzed
funding scenarios while Figure 9 depicts the estimated change in the Village’s Major M&R backlog for
each funding scenario.
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Figure 8: Effect of funding levels on overall pavement conditions by year.

$26

LTS

$4.1M/Year, Eliminate Backlog

$24 1 m$1.9M/Year, Target a PCI of 55

52 | $960K/Y ear, Maintain Current PCI
$250K/Year

$20 | ®SOK/Year

V€T

€IS

S°61S

M&R Backlog (Millions of Dollars)
&+
=N

I 1S

SIS

LSI$

6'S1S

<69 ]

I s

0°91$

S°L1
I '
g8
P rrs
C'LTS
I ¢ 0
£'es
I s
€818
I S
00
I s
S°61S

$18 :
si6 | EL =
$14 | £
si2 | =
s10 |
58 |

54 |
$2 |
50

2019 2020 2021 2022 2023
Fiscal Year

Figure 9: Effect of funding levels on pavement M&R backlog by year.

Page 19



2018 “State of the Streets” Report July 5, 2019

The consequences of the annual funding scenarios are shown in Table 5. This table illustrates the concept
of “total cost.” By treating both the total annual M&R expenditures and the remaining M&R backlog at
the end of the five-year period as costs to the Village, the benefit of increasing annual funding — which
results in a smaller M&R backlog — may be more clearly illustrated. Consequently, eliminating the M&R
backlog over a five-year period results in the lowest total cost to the Village.

Table 5. Estimated Five-year Pavement M&R Costs

Total Five Year Remaining M&R

Funding Scenario M&R Costs Backlog" TotalCFls;g)- year PrOJ(ezc(:;;l)PCI
(2019-2023) (2023) o
$250K/YR $1.3M $23.3M $24.6M 38
Maintain Current Conditions
(S960K/YR) $4.8M $19.5M $24.3M 48
Increase Overall PCI to 55
($1.9M/YR) $9.5M $14.4M $23.9M 58
Backlog Elimination

($4.1M/YR) $20.5M $oM $20.5M 78

No Major M&R $0 $24.7M $24.7M 35

1) “M&R Backlog” equals the lump-sum cost to resurface/reconstruct all pavements at or below their critical PCI value.
2) “Total five-year cost” equals the sum of the five year Major M&R expenditures plus the remaining Major M&R backlog at
the end of the five-year analysis period.

4.3.1 Consequence of $250K/YR funding level

PAVER analyses were performed to determine the consequence of the Village’s assumed existing M&R
funding level, which is estimated to be $250K/YR. It was estimated that the Village’s existing funding
level may result in up to a twelve-point drop in the Village’s average roadway PCI score over the
upcoming five years. Hence, the Village’s current funding level appears to be inadequate to maintain the
current overall average condition of the roadways.

4.3.2 Funding level required to eliminate Major M&R backlog

PAVER was used to determine the annual funding required to eliminate the Village’s Major M&R
backlog. This plan allocates funding to all pavements that require Major M&R so that, at the end of the
five-year period, all Village maintained pavements are either at or above their critical PCI value.

It was estimated that a funding level of approximately $4.1M/YR is needed to eliminate the Village’s
existing pavement Major M&R backlog over the next five years. This scenario results in a significant
overall estimated PCI increase from 50 to 78 over the five-year period.

It is important to note that if the $4.1M/YR funding level were to be implemented, the average annual
M&R funding required for years 2024 through 2028 is estimated to be approximately $800K/YR for
Major M&R. This significant drop in required funding results from all the Village’s pavements being in
overall good condition at the end of the five-year period and only requiring less expensive rehabilitation
in years six through ten.
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4.3.3 Funding required to stabilize and improve conditions

Additional PAVER analyses were performed to estimate the funding levels needed to reach the following
goals:

» Determine annual funding to stabilize the current network average condition of 50: $960K/YR.
* Determine annual funding to improve the network average condition to 55: $1.9M/YR.

It is estimated that a funding level of approximately $960K/YR is needed to stabilize the Village’s
network average PCI value of approximately 50 over the next five years. The $960K/YR funding level
keeps conditions relatively stable over the next five years but results in a modest increase in the backlog
of Major M&R.

An estimated funding level of approximately $1.9M/YR is required to raise the Village’s overall PCI
value from 50 to 55. In addition to raising the overall average condition of the Village’s roadways, the
$1.9M/YR funding level results in a stabilized Major M&R backlog over the five years.

4.3.4 “Worst case” funding scenario

For comparison purposes, a “worst case” funding scenario of no Major M&R ($0/YR) was considered.
This funding scenario shows that no funding towards the Village’s roadways over the next five years may
result in a fifteen-point PCI drop in overall roadway conditions. Furthermore, a significant increase in the
Major M&R backlog from approximately $15M to nearly $25M may be realized.
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5 SUMMARY AND RECOMMENDATIONS

5.1  Summary

The goals of a pavement management program include maintaining satisfactory overall pavement
conditions and reducing the Major M&R backlog over time. Doing so will eventually ensure that all
pavements in the Village are in good condition, and that they are therefore being managed more cost
effectively through preventive maintenance and less costly and less frequent rehabilitation and
reconstruction projects.

The PAVER pavement management system was successfully implemented for the Village’s roadway
pavement network. This system provides the Village with a tool for more objectively and cost-effectively
planning and programming M&R for its roadways. The system provides tools for analyzing the
performance of the Village’s roadways, and it also provides a repository for storing historical M&R data
and routinely collected pavement condition data.

The first comprehensive pavement condition survey was performed on the Village’s roadway pavements
in November 2018. The Village’s roadway pavements were found to have an average PCI value of 50,
which indicates that the Village’s pavements are in overall poor condition. The majority of the Village’s
pavements exhibited both climate- and load-related distresses, and several of the Village’s roadway
pavements require Major M&R (e.g., mill and overlay or reconstruction).

Five-year M&R funding analyses were performed using PAVER to: 1) evaluate the adequacy of the
Village’s assumed existing funding level, 2) estimate the funding level needed to maintain the Village’s
existing roadway conditions, 3) estimate the funding level needed to modestly raise the overall condition
of the Village’s roadways, and 4) estimate the funding level needed to eliminate the Village’s backlog of
Major M&R.

It was determined that the Village’s assumed existing funding level for Major M&R is likely to be
inadequate to maintain the current condition of the Village’s roadway pavements. To maintain existing
conditions, an increase in funding of approximately $960K/YR would likely be needed.

5.2 Recommendations

5.2.1 Prioritize existing M&R funding to maximize shared benefit

Currently, the Village’s roadway M&R funding needs exceed available funding. It is recommended that
the Village focus Major M&R activities on its primary roadways (i.e., the roads that handle the most
traffic). Doing so should maximize the overall shared benefit of the funds spent. Furthermore, the Village
should focus on applying routine preventive maintenance to newly resurfaced or reconstructed roadways.
Preventive maintenance activities, such as crack sealing and localized patching, can cost-effectively
extend the life of a pavement.

5.2.2 Evaluate the effectiveness of microsurfacing

It was observed that several roads that had been microsurfaced were exhibiting significant distress, and
the average rate of deterioration of microsurfaced roads was higher than for roads that were resurfaced.
To get the most benefit from microsurfacing, it is recommended that it be applied to pavements in
relatively good condition to preserve them. The effectiveness of microsurfacing may be improved if it is
preceded by localized patching of existing distresses. Applying microsurfacing to pavements exhibiting
severe distress may not significantly extend the life of the pavements.
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5.2.3 Seal paving lane seams following construction

It was observed that some paving lane seams throughout the Village had not been sealed. Moisture
penetrates unsealed paving lane seams and compromises the base structure of the pavement. Sealing the
paving lane seams is a simple, cost-effective method for pavement preservation, and it may be included in
construction specifications.

5.2.4 Increase funding for pavement maintenance and rehabilitation

Based on the results of the pavement condition survey and forecasts of future pavement condition, the
Village’s current assumed level of funding ($250K/YR) is likely inadequate to maintain the overall
current condition of the Village’s roadways, which is currently 50 on a scale of 0 to 100.

Managing a pavement network at an overall average PCI closer to 80 is more cost effective since funding
is spent on less costly preventive maintenance and preservation activities rather than more expensive
Major M&R. As the Village moves forward, it is recommended that additional funding be allocated for
M&R to improve the overall condition of the roadways so that they may be managed more cost-
effectively.

5.2.5 Routinely update the PAVER pavement management system

At a minimum, the PAVER system should be updated annually to capture Major M&R activities, routine
maintenance activities, and pavement inventory changes (i.e., new roads, jurisdictional changes,
realignments, etc.). PAVER relies on updated inventory and work history data in order generate
meaningful recommendations.

5.2.6 Perform regular pavement condition inspections — every three years

To capitalize on this PCI inspection effort and better track the condition of its pavements, it is
recommended that the Village continue to perform PCI surveys on a three-year cycle. Doing so will
enable the Village to:

1. Better track the deterioration of its pavements,
2. Improve pavement deterioration trends to better predict future pavement conditions, and
3. Assess the effectiveness of its pavement preservation and Major M&R activities.

The deterioration trends developed for this project were based on only one set of inspection data.
Additional inspection data will help validate these trends and will improve forecasts, which may impact
forecasted pavement conditions and recommended future funding needs.
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APPENDIX A - MAPS

Pavement network identification map

Pavement surface type map

Pavement Condition Index (PCI) map

Five-year Major M&R recommendations — A/l needs, unlimited funding
Pavement preservation — Current needs
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